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Abstract — The most important humiliating attribute of an image is noise, which may 
become obvious during image capturing, communication or processing and may conceivably 
be reliant on or sovereign of image. In order to supplement the high- frequency components 
in this paper we are proposing a new class of filter called ACIES filter which implies spatial 
filter shape that has a high positive component at the centre. Since restraint of noise can 
only be achieved by smoothing the image. Sharpening with ACIES filter highlights the fine 
details of an image and enhances the clarity of the image at the boundaries. Experimental 
results show that the concert of the proposed ACIES filter is acceptable and Quality of the 
consequent images is remarkably well even under the strongly noise-corrupted conditions. 
If the edges in an image can be recognized specifically, then all the objects in the image can 
be located and basic properties such as region, edge, and contour can be measured. The 
performance of the proposed approach is measured with image quality metrics such as 
PSNR, MSE, NAE and NK. 

Index Terms — Image Processing, Spatial Filter, Image Sharpening, Image Smoothing, 
ACIES Filter 

L Introduction 

The most important humiliating attribute of an image is noise [1, 2] which may become obvious during 
image capturing, communication or processing and may conceivably be reliant on or sovereign of image. In 
order to supplement the high-frequency components in this paper we are proposing a new class of filter 
called ACIES filter which implies spatial filter shape that has a high positive component at the centre. Since 
restraint of noise can only be achieved by smoothing the image. Sharpening with ACIES filter highlights the 
fine details of an image and enhances the clarity of the image at the boundaries. Experimental results show 
that the concert of the proposed ACIES filter is acceptable and Quality of the consequent images is 
remarkably well even under the strongly noise-corrupted conditions. If the edges in an image can be 
recognized specifically, then all the objects in the image can be located and basic properties such as region, 
edge, and contour can be measured. 

Edge detection is one of the frequently used applications in image processing and there are quite a few 
algorithms developed for identifying the boundaries. The most recurrently used operation in image 
segmentation, image analysis is Edge detection. The boundary between an object and background can be 
termed as edge. If the edges in an image can be accredited specifically, then all the objects in the image can 
be positioned and basic properties such as region, edge, and contour can be easily measured. 
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The important anticipatory factor in image enhancement is noise. As a result, in image enhancement [3, 4], 
one must imagine about how firmly the noise effects the image, particularly when the interaction of noise 
with the visual manifestation of the image. 

In order to reduce noise and other unauthentic effects in an image as a consequence of sampling, 
quantization, communication, during image acquisition are reduced with the help of smoothening. There are 
several algorithms for image smoothing and sharpening. The design of these algorithms with good 
performances is often pricey to propose, execute, as well as compute. On the other hand, the effects of the 
exiting algorithms are not satisfactory. 



II. Sharpening Filters 

The process of sharpening edges and contours is done in order to protect the idea of clarity and fine details; it 
must therefore detect edges acceptably and imitate them smoothly and devoid of over-sharpening. Prewitt, 
Sobel, Laplacian filters [5] are the sharpening filters where convolution of every point in the image is done 
with two kernels. One kernel has a maximum retort towards the usual vertical direction and the other kernel 
has a maximum retort towards the horizontal direction [6, 7 and 8]. 



III. Proposed Filter 

Prewitt, Sobel are the first order derivative based edge detection operators to detect the image edges. ACIES 
is also a first order derivative based edge detection operator performs a 2-Dimensiional spatial gradient 
measurement on an image. ACIES is a Latin word means edge. Typically it is used to find the approximate 
absolute gradient [8] magnitude at each point in an input gray scale image. This edge detector uses a pair of 
3x3 convolution masks, one estimating the gradient in the x-direction (columns) and the other estimating the 
gradient in the y-direction (rows). A size of convolution mask is typically much smaller than the actual 
image. The resultant image is untrained by sliding mask over an area of the input image, changes that pixel's 
value and then shifts one pixel to the right and continues to the right until it reaches the end of a row. It then 
starts at the beginning of the next row. 

Magnitude = y/X 2 + Y 2 
Characteristically, an estimated magnitude is computed using: 

G — Gx ' Gy 



The Direction of angle of the edge is given by: 



Edge Direction= tan _1 (-) 

The Gx mask highlights the edges in the horizontal direction while the Gy mask highlights the edges in the 
vertical direction. After taking the magnitude of both, the resulting output detects edges in both directions. 
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Gx=(-Zl-2Z2-2Z3+2Z4-2Z6+2Z7+2Z8+Z9) 



Gy=(-Zl+2Z2+2Z3-2Z4+2Z6-2Z7-2Z8+Z9) 



The formula shows how a particular pixel in the output image would be calculated. The centre of the mask is 
placed over the pixel which is going to be manipulated in the image. 



IV. Acies Filter Of 3*3 
A. Generalized Formula 

Generalized formula is used to generalize the given filter, but the filter can be generalized only by 
generalizing the equation. So by which we can increase or decrease our filter size according to quality of the 
image. 
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If we want to apply 3*3 filter ,then we need to divide the image into 3*3 matrices and then 3*3 ACES mask 
is slide over an area of the input image, changes that pixel's value and then shifts one pixel to the right 
and continues to the right until it reaches the end of a row. It then starts at the beginning of the next row. 

V. Experimental Results 

This paper analyzes the comparison between proposed ACIES filter and quite a few kinds of standard 
algorithms including Prewitt, Sobel (Fig [1]). The perception of human of image quality is not adequate. So 
we require some more image quality metrics [Table I] like Mean Square Error (MSE), Peak Signal to Noise 
Ratio (PSNR) [Mar86], Normalized Absolute Error (NAE), and Normalized Correlation (NK) [9, 10, 11, and 
12] for efficient measurement of image quality. This section presents the simulation results illustrating the 
performance of the proposed filter. The test image employed here is the true color image; the tables (II) and 
(III) are obtained by implementing gradient in horizontal x-direction and vertical y direction. 



Table I. Image Quality Metric Formulae 



Image Quality Metric 


Procedure to Calculate 


Peak-Signal to Noise Ratio 


201ogi ( 255/MSE) 

Where MSE is Mean Square Error 


Mean Square Error 


(IvMN) S M I N IF(X,Y)-F(X,Y)] 2 
J=l k=l 

Where M and N are image rows and columns in spatial form 




v-*M v N 1 1 V M V N 1 1 
Zj L 1 [I : (X.Y)-F(X.Y)|I/ J ^ 'F(X,Y) 1 
J=l 1=1 J=l k=l 


Normalized Absolute Error 


Where M and N are image rows and columns in spatial form 


Normalized Correlation 


v-*M v N 1 1 V M V N 1 ft 
L L 1 [F(X,Y)*F'(X,Y)|I IL L 1 F(X,Y) 1 
J=] k=l J=l k=l 

Where M and N are image rows and columns in spatial form 



The mean square error (MSE) is the measure of difference between actual and estimated value of the 
quantity. Larger the value of MSE implies poor quality (Fig [3], [7]) of the image [David Bethel]. The most 
familiar image quality metric is PSNR. If PSNR value is high then the difference between the original image 
and reconstructed image will be small (Fig [2], [6]). The quality of the image increases with decrease in the 
value of NAE (Fig [4], [8]), Higher the value of NAE means the quality of the image lower. NK (Fig [5], [9]) 
is the measure of calculating the degree of resemblance between two objects. This paper exploits MATLAB 
tools to assess these algorithms with image quality metrics. (Images are from Imageprocessingplace.com). 




Figure 1. Comparison between Prewitt, Sobel, and Acies filters 
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Table II. Comparison Interms Of Psnr, Mse, Nae And Nk Between Prewitt, Sobel And Acies 
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Figure 2. Comparison laterals of PSNR 




Figure 3. Comparison Interms of MSE 
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Table III. Comparison Interms OfPsnr, Mse, Nae And Nk Between Prewitt, Sobel And Transpose Of Acies 
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Figure 6. Comparison Interms of PSNR 
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Figure 7. Comparison Interms of MSE 
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Figure 8. Comparison Interms of NAE 
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Figure 9. Comparison Interms of Nk 



VI. Conclusion 

In this attempt we proposed a novel approach for edge detection that can be done by using proposed ACES 
filter. The edge detection can be applied in many areas like satellite image enhancement, medical diagnostics, 
etc. The trialing and simulations with real images have shown that the filter is proficient than the existing 
filters. In this paper, we have compared Prewitt and Sobel techniques for edge detection in image processing 
with the proposed technique. We applied various image processing metrics such as MSE, PSNR, NAE and 
Nk in this assessment. We have generated the enviable code for these new filters and also formed the 
obligatory strategies of comparisons between these ACTES filters and the existing ones. 
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